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EXECUTIVE SUMMARY

Background

In order to address the findings and recommendations in this study, the County of
Maui would need to incorporate the Central Maui Region’'s wastewater system
requirements in planning for the region’s long-term future. Timely decision-making
today will establish future direction in how the County will meet the region’s wastewater
treatment and disposal needs for the next 20 to 30 years.

The existing Wailuku/Kahului Wastewater Reclamation Facility (WWRF) has
undergone two major capital upgrades to increase treatment capacity, operation
reliability, and tsunami-proofing within the past 10 years. Based on this investment, the
WWREF is the fundamental component that should be considered in exploring aternatives
and deciding on an approach to meet future wastewater treatment and disposal
requirements for the Region.

The major issues facing the County of Maui at the WWREF include the following:

Available treatment capacity
Accelerated shoreline erosion
Potential tsunami impact

To address these issues, the County of Maui has undertaken this study to identify
treatment and disposal alternatives for the future. A number of combinations of treatment
and disposal alternatives were considered and evaluated in this study. In conjunction
with this effort, ongoing shoreline erosion problems at the facility and the remaining
concerns dealing with a potential tsunami impact on the facility were also reviewed. .
Figure 1. highlights the proposed Central Maui development areas, the location of the
existing Wailuku/Kahului WWRF and the Tsunami/Flood Zone. This figure also
indicates expansive growth is planned for the Wailuku region over the next 15 years.

These issues are not new to the County of Maui. Previous studies have been
undertaken through the years, with various recommendations being made. This study
updated the information gathered in these previous studies by developing a
comprehensive list of treatment and disposal alternatives that will meet the future
wastewater infrastructure requirements for the Region and fulfill the objectives of the
Maui County General Plan and the Wailuku-Kahului Community Plan.
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Figure 1

Central Maui Wastewater
Reclamation Study
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Study Objectives

The objective of this study was to identify and develop a comprehensive list of
conceptual treatment and disposal alternatives that can meet the Region's future
wastewater infrastructure requirements. In developing the study, involving and
understanding the community’s concerns played a critical role in concept devel opment.
The project scope of work was organized to address several primary objectives:

Assure effective and meaningful community participation
Establish capacity of existing wastewater infrastructure

Determine effluent disposal and bio-solids disposal options

Define shordline issues

Define existing wastewater reclamation facility structural issues (i.e. The
ability of the magjor facility structures to withstand a tsunami.)

Develop aternatives for meeting future wastewater infrastructure needs
Initiate a public outreach program
Evauate financial planning alternatives

Incorporating the values and evaluation criteria developed with the community,
the comprehensive list of alternatives was filtered to eleven plus a No Build/Do Nothing
aternative using a process that included an evaluation matrix and weighting factors. The
result of these efforts is essentialy a long-range master plan for the Central Maui
wastewater system.

As a side issue to addressing one of these primary objectives dedling with the
“Establishing the Capacity of the Existing Wastewater Infrastructure”, our findings
revealed that new wastewater capacity would be triggered in 2029 based on the
wastewater demand forecast developed and presented in this report. Figure 2 displays the
wastewater treatment demands for the Region through 2030. The graph also highlights
the regulatory planning and design requirements for the Region based on wastewater
treatment demands. A Facility Plan must be initiated in 2008 and design in 2017 for
additiona treatment capacity. While this new wastewater capacity demand is 25 years
into the future, there is value in presenting the selected treatment alternatives to address
the other mgjor WWREF issues of mitigating tsunami and shoreline erosion impacts at the
WWREF. To illustrate this point, a Project Implementation Schedule is provided in Figure
3, to identify the various tasks that would need to be completed and the timing for each
task. These are summarized as follows:
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FY 2007: Implement and maintain shoreline erosion mitigation measures.

FY 2007: Corrective measures for those treatment components that have not
previously been evaluated in terms of tsunami-proofing.

FY 2008: (75% of the existing facility capacity.) Initiate the Facility Plan/
Preliminary Engineering Report phase of the project.

FY 2011: Initiate EA/EIS process.

FY 2014: Initiate Land Use Entitlements.

FY 2017: Initiate Permitting and Design. (90% of the existing facility
capacity.)

FY 2019: Initiate Construction. (Construction can start anytime after FY
2019, with a scheduled completion by FY 2029. An early start date would
give the County flexibility to address any unforeseen increase in demand that
may result in the existing WWRF reaching its design capacity earlier than the
FY 2029 projected date.)

Figure 3 indicates that the time needed to implement whichever aternative is
selected will be time consuming and that the initiation of this process at this point in time
iscritical.

Report Contents

This report was prepared by Austin Tsutsumi and Associates, Inc. (ATA) and its
consultant team comprised of firms specidizing in addressing the project objectives. The
consultant team’ s participation is reflected in the mgor report sections of this study as follows:

Community Participation: Effective and meaningful community participation
was a key component of this study. Earthplan, a Honolulu based community
planning and communications firm, prepared the strategy for community
participation program and conducted the seven core working group meetings
that were held during the first 13 months of this project.

Existing Central Maui Wastewater Infrastructure and Alternative Wastewater
Capacity Demand Alternatives: The evaluation process considering both
existing and new alternatives to meet future wastewater capacity demands
served as the foundation for decison making and scheduling of future
infrastructure improvements. Brown and Cadwel, a Maui based
environmental consulting engineering firm and Austin, Tsutsumi &
Associates, Inc. (ATA), a Maui based civil/environmental consulting
engineering firm were tasked to undertake the alternatives evaluation.
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Figure 2. Central Maui Region
Wastewater Treatment Capacity Demand For ecast
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Figure 3. PROJECT IMPLEMENTATION

SCHEDULE
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Regulatory Assessment: A component of this study involved a genera
overview of State and County plans, policies, land use controls, and
environmental laws, which will need to be considered in the evaluation of
future wastewater treatment alternatives. Munekyo and Hiraga, Inc., a Maui
based planning and permitting firm, assessed regulatory requirements relative
to Central Maui’ s wastewater system.

Financial Planning: An important component of this study was to determine
the financial impact of the recommended improvements on the users and how
this resulting financial impact will be met. This effort was undertaken by
Western Financial Group, a Portland, Oregon based financial planning firm.

Shoreline Evaluation: A critical constraint associated with the aternatives
analysis is that many of the County’s beaches are eroding, including the
shoreline fronting the Wailuku/Kahului WWRF.  There are concerns
regarding the current erosiona trends on the existing and any future plant
expansions. Moffatt & Nichol Engineers, coastal engineers out of Long
Beach California, was tasked to evaluate this component of the project.

Exising Centra Maui Wastewater Reclamation Facility  Structural
Evaluation: The remaining critical treatment components that are exposed to
destructive tsunami impacts within the existing WWRF were evaluated in
terms of thelr structural soundness to withstand the impact of atsunami event
on this facility. Nagamine & Okawa Engineers, Honolulu structural
engineering firm was tasked to evaluate these structures.

Core Working Group (CWG)

A key component for this study was community participation. The County
wanted to ensure that community principles and values would shape and evaluate the
alternatives. 1t was recognized that community values play a major role in future actions
related to the wastewater system. In addition to meeting existing and future community
wastewater needs, any future action will have implications related to community financial
impacts, environmental impacts and other ramifications.

To ensure meaningful and broad-based participation, the project team convened a
project Core Working Group (CWG). The CWG was a diverse group of community
members who collectively reflect a broad cross section of community values.
Complementing the CWG members were resource members which included public
officials who have information or may be affected by the wastewater system.
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The CWG actively participated in seven scheduled meetings over a 13- month
period. The meetings were designed to help CWG members understand the project,
explore options, advise the project team on the criteria, and review alternatives. During
the course of this 13-month period, the CWG developed guiding principles that served as
fundamental statements of community values that guide discussions and actions on this
project. To explore a wide range of options within the context of community values, the
CWG was instructed on the use of scenario planning, a tool often used by corporations
and communities to think through possible future scenarios.

To carry out the various strategies within these scenarios, the CWG and the
project team developed severa alternatives that ranged from building a new centralized
facility to expanding the existing plant. These alternatives were:

Expand existing Wailuku / Kahului WWRF for future capacity; strengthen
WWREF for tsunami / erosion concerns

Maintain existing Wailuku / Kahului WWREF; strengthen WWRF for tsunami /
erosion concerns. Construct satellite WWREFs for future capacity

Maintain existing Wailuku / Kahului WWRF; strengthen WWRF for tsunami /
erosion concerns. Develop smaller individual wastewater systems for future

capacity

Construct new Central Maui WWRF to treat existing and future wastewater
flows. Phase out existing Wailuku / Kahului WWRF

Build new WWREF for future flows and relocate existing Wailuku / Kahul ui
WWRF away from tsunami and erosion zone

No action / no build (No disposal option for this alternative.)

These alternatives were expanded by adding optional disposal methods to each
aternative. These disposal methods included:

Deep ocean outfall
Brackish groundwater recharge
Injection wells

Wastewater reclamation

This combination of treatment alternatives and disposal alternatives resulted in a
total of twenty-one new capacity treatment alternatives being developed for consideration
by the project team. The project team then utilized an evaluation matrix designed to
weigh the alternatives based on community-based criteria and technical merit. To ensure
that the criteria reflected community values, the CWG developed and weighted each
criterion so that the criteria were prioritized. The “Pair wise” comparison method was
used to compare criteria to each and rank them accordingly. Through the development

8
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and ranking of criteria, the CWG provided the project team with a way to evaluate
alternatives that reflected community values and priorities.

Using the weighted criteria, the County’s Wastewater Reclamation Division staff
ranked the alternatives developed in conjunction with the CWG.

V. Wastewater Capacity Demand Alter natives

The primary objective of this portion of the study was to establish an approach
that identifies alternatives to meet the wastewater demands for the Central Maui Region
as the region develops. In establishing a methodology for meeting future wastewater
capacity demands, two options were considered; new capacity aternatives and demand
side alternatives (water conservation and reduction of wastewater system infiltration and
inflow). Twenty-one new capacity treatment aternatives, as presented in the previous
section entitled, Core Working Group, were considered for meeting Central Maui’ s future
wastewater capacity demands. Figure 4, Evaluation Matrix dated November 29, 2004,
identifies these twenty-one new capacity treatment alternatives versus the Evaluation
Criteria Matrix.

A Pair wise comparison approach was used to rank the aternatives and identify
the recommended alternatives for further consideration. The twenty-one aternatives
were ranked by the County team against a 1, 3, 5 rating factor and the criteria weight
derived from the pair wise comparison. Based on the results of the ranking, the top 11
alternatives were selected for further evaluation.
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Figure4

Central Maui Wastewater Reclamation Facility Study: Evaluation Matrix 11/29/04
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New Capacity Alternatives

Expand existing Wailuku / Kahului
WWRF for future capacity;
strengthen WWRF for tsunami /
erosion concerns. Use of injection
wells for effluent disposal.

Expand existing Wailuku / Kahului
WWRF for future capacity;
strengthen WWRF for tsunami /
erosion concerns. Use of brackish
groundwater recharge for effluent
disposal.

Expand existing Wailuku / Kahului
'WWREF for future capacity;
strengthen WWRF for tsunami /
erosion concerns. Use of ocean
outfall for efffluent disposal.
Expand existing Wailuku / Kahului
WWRF for future capacity;
strengthen WWRF for tsunami /
erosion concerns. Use of water
recycling for effluent disposal.
Maintain existing Wailuku / Kahulut
WWREF; strengthen WWRF for
tsunami / erosion. Construct satellite
'WWRF(s) for future capacity. Use of
linjection wells for effluent

Maintain existing Wailuku / Kahului
WWREF; strengthen WWRF for
tsunami / erosion. Construct satellite
WWREF(s) for future capacity. Use
of brackish groundwater recharge
for effluent disposal.

Maintain existing Wailuku / Kahului
WWREF; strengthen WWRF for
tsunami / erosion. Construct satellite
WWREF(s) for future capacity. Use of
ocean outfall for effluent disposal.
Maintain existing Wailuku / Kahului
'WWRF; strengthen WWRF for
tsunami / erosion. Construct satellite
WWREF(s) for future capacity. Use of
water recycling for effluent
disposal.

Maintain existing Wailuku / Kahului
WWREF; strengthen WWRF for
tsunami / erosion. Develop smaller
individual wastewater systems for
future capacity. Use of injection
wells for effluent disposal.

Maintain existing Wailuku / Kahului
WWREF; strengthen WWRF for
tsunami / erosion. Develop smaller
individual wastewater systems for
future capacity. Use of brackish
groundwater recharge for effluent
disposal.

Maintain existing Wailuku / Kahului
WWREF; strengthen WWRF for
tsunami / erosion. Develop smaller
individual wastewater systems for
future capacity. Use of ocean
outfall for effluent disposal.

Maintain existing Wailuku / Kahului
WWREF; strengthen WWRF for
tsunami / erosion. Develop smaller
individual wastewater systems for
future capacity. Use of water
recycling for effluent disposal.

Construct new Central Maui WWRF
to treat existing and future
wastewater flows. Phase out exisitng
Wailuku/Kahului WWRF. Use of
injection wells for effluent
disposal.

Construct new Central Maui WWRF
to treat existing and future
wastewater flows. Phase out exisitng
Wailuku/Kahului WWRF. Use of
brackish groundwater recharge for
effluent disposal.

Construct new Central Maui WWRF
to treat existing and future
wastewater flows. Phase out exisitng
'Wailuku/Kahului WWRF. Use of
ocean outfall for effluent disposal.

Construct new Central Maui WWRF
to treat existing and future
wastewater flows. Phase out exisitng
Wailuku/Kahului WWRF. Use water
recycling for effluent disposal.

Build new WWREF for future flows and|
relocate existing Wailuku/Kahului
'WWRF away from tsunami and
erosion zone. Use of injection wells|
for effluent disposal.

[BUITd new WWRF Tor future flows an
relocate existing Wailuku/Kahului
'WWRF away from tsunami and
erosion zone. Use of brackish
groundwater recharge for effluent
disposal,
Build new WWREF for future flows and|
relocate existing Wailuku/Kahului
WWRF away from tsunami and
erosion zone. Use of ocean outfall
for effluent disposal.

Build new WWREF for future flows and
relocate existing Wailuku/Kahului
WWRF away from tsunami and
erosion zone. Use of water
recycling for effluent disposal.

No Build / Do Nothing

Demand side Alternatives
Initiate water conservation / Produce
less waste

Replace existing water fixtures

Reduce infiltration / inflow

10
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The County team requested inclusion of Alternative 14, Expand existing
Wailukuw/Kahului WWRF for future capacity; strengthen WMWRF for tsunami/erosion
concerns, water recycling for effluent disposal, to assess its viability compared to the top
ten alternatives. The No Build/Do Nothing alternative was also considered and ranked
last of the 21 aternatives.

The 11 dlternatives that were further studied are listed in Table 1 below:

Table1
Alternative Summary

Rank Alternative Effluent Disposal M ethod

1 Expgnd the existing V_Valluku/Kahqu WWRE and fortlfy Injection wells
facility to protect against tsunamis and shoreline erosion
Construct a new Central Maui WWREF to treat existing and :

2 | future wastewater flows. Phase out existing Bracklicﬂgraggdwater
Wailuku/K ahului WWRF.

Construct a new Central Maui WWRF to treat existing and

3 | future wastewater flows. Phase out existing Water recycling
Wailuku/Kahului WWREF.

Construct a new Central Maui WWRF to treat existing and

4 | future wastewater flows. Phase out existing Injection wells
Wailuku/K ahului WWRF.

Construct a new Central Maui WWRF to meet future

5 wastewater treatment demands and relocate the existing Brackish groundwater
Wailuku/Kahului WWRF away from tsunami and shoreline recharge
erosion zones
Construct a new Central Maui WWRF to meet future

6 wastewater treatment demands and rel ocate the existing Water recycling
Wailuku/K ahului WWRF away from tsunami and shoreline
€rosion zones.

7 Expand the existing Wailuku/K ahului WWRF and fortify Brackish groundwater
facility to protect against tsunamis and shoreline erosion. recharge
Construct a new Central Maui WWREF to treat existing and

8 | future wastewater flows. Phase out existing Ocean oultfall
Wailuku/Kahului WWRF.

9 Expand the existing V_Valluku/Ka_hqu WWRI_: and fo_rtlfy Ocean outfall
facility to protect against tsunamis and shoreline erosion.

Construct a new Central Maui WWRF to meet future
wastewater treatment needs and relocate the existing —_—

10 Wailuku/Kahului WWRF away from tsunami and shoreline Injection wells
€rosion zones.

14 Expand the existing Wailuku/Kahului WWRF and fortify Water recycling
facility to protect against tsunamis and shoreline erosion

11
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In addition to the new capacity aternatives, three water and wastewater demand
management aternatives were considered as a means to provide additional wastewater
system capacity through managing potable water usage or reducing Infiltration/Inflow
(I/1) into the wastewater system. These alternatives, which have been implemented by
the county to some extent, include:

Initiate a water conservation program
Replace existing high use water fixtures (toilets, showerheads)
Expand the existing I/l reduction program

These alternatives were ranked within five points of each other making them all
equal alternatives to consider. These demand related management alternatives should be
considered when implementing a selected new capacity aternative. Considered alone,
the cost to implement these alternatives should be comparable or less than the cost of
developing new capacity alternatives. The County has implemented a successful ongoing
program to mitigate the 1/l flow factor impacts on the wastewater system capacity and
continue to gain valuable system capacity.

Based on the background, selected alternatives were further developed to provide
the County Administration and County Council with conceptua planning level
information. It will be used to assist the decision making process to meet Central Maui’s
future wastewater treatment capacity demands. The two broad options are to either
enhance the reliability of the existing Wailuku/Kahului WWRF from tsunami and
shoreline erosion impacts, or construct new facilities at a new ste.

A comparative summary of the 11 alternatives is presented in the Table 2 entitled,
Wastewater Treatment Concept Alternatives Summary. This summary is organized by
the three core wastewater treatment concepts that serve as the basis for the selected
alternatives.

12
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Table 2 Wastewater Treatment Concept Alternatives Summary

Core Wastewater Treatment Alternative Alternative ' Water Recycling ] 3 g 3 g Cost Service
Description Rank Effluent Disposal Opportunities Site Options Community Impacts Permit Requirements Impacts Area
R-2 effluent Onsite WWREF irrigation Existing WWRF site Potential for shoreline degradation CDUA Capital - $29.9M Central Maui
1 Injection wells Kanaha Park R-2 Potential for catastrophic system SMA o&M - $ Region
irrigation failure from tsunami UIC permit Sunk -
R-1 effluent Onsite WWREF irrigation Existing WWREF site Potential for shoreline degradation CDUA Capital - $81.7M Central Maui
Expand Existing WWRF Brackish Groundwater recharge South of Kuihelani Potential for catastrophic system SMA O&M - $3 Region
Expand existing Wailuku/K ahului 7 groundwater Open space irrigation highway for groundwater failure caused by tsunami UIC permit Sunk -
WWREF to treat future flows recharge from groundwater recharge Environmental
Injection wells i Assessment
Fortify WWRF to withstand 100 ) withdrawal
year tsunami R-2 effluent Onsite WWREF irrigation Existing WWRF site Potential for shoreline degradation Environmental Impact Capital - $101.7M Central Maui
Reinforce shoreline to mitigate Ocean outfall Pqtentl al for catastrqph| c system Statement O&M - $$ Region
: . 9 failure from tsunami CDUA Sunk -
shoreline erosion
SMA
Construct WWREF effluent filters UIC permit
R-1 effluent Onsite WWREF irrigation Existing WWRF site Potential for shoreline degradation CDUA Capital - $85.9M Central Mai
Water recycling K gnija Park R-1 Potential for catastrophic system SMA O&M - $3% Region
14 i rrigation failure from tsunami UIC permit Sunk -
Injection wells Wailuku/K ahului parks .
Environmental
Assessment
R-1 effluent Groundwater recharge Old Puunene Airport Extension of Kanaha Beach Park Environmental Impact Capital - $353.7M Central Maui
Brackish Onsite WWREF irrigation Adjacent to Puunene Sugar Reduced potential for catastrophic Statement O&M - $3 Region
2 groundwater Open space irrigation Mill system failure UIC permit (Potential) Sunk - <$> Maalaea
recharge from groundwater South of Kuihelani Financial impact — major capital Rezoning North Kihei
Requires redundant withdrawal Highway expenditure Community Plan
disposal South of Airport Increased potential for odor discharges revision
Construct Regional WWRF R-1 effluent Onsite WWREF irrigation Old Puunene Airport Extension of Kanaha Beach Park Environmental Impact Capital - $406.3M Central Maui
Construct Regional Central Mavii Water Recycling Agriculture irrigation A(_jjacent to Puunene Sugar Reduced potential for catastrophic Statement_ O&M - $$$ Region
WWRE 3 Requires redundant Industrial reuse Mill system failure UIC permit Sunk - <$> Maalaea
o disposal Open space irrigation South of Kuihelani Financial impact — major capital Rezoning North Kihei
Phase out existing Golf courseirrigation Highway expenditure Community Plan
Wailuku/Kahului WWRF South of Airport Increased potential for odor discharges revision
Construct t i -proof WWPS at
existionr;] \;\;JWRSE?{QI proo R-2 effluent Groundwater recharge Old Puunene Airport Extension of Kanaha Beach Park Environmental Impact Capital - $347.4M Central Maui
Injection wells Onsite WWRF irrigation Adjacent to Puunene Sugar Reduced potential for catastrophic Statement O&M - $$ Region
Install major wastewater collection 4 Requires effluent Open spaceirrigation Mill _ _ system failure _ UIC permit Sunk - <$> Maalaea
system upgrades filters from groundwater South of Kuihelani Financial impact caused by major Rezoning _
. . . . . North Kihei
withdrawal Highway capital expenditure Community Plan
South of Airport Increased potential for odor discharges revision
R-2 effluent Onsite WWREF irrigation Adjacent to Puunene Sugar Extension of Kanaha Beach Park Environmental I mpact Capital - $466.2M Central Maui
Ocean outfall Mill Reduced potential for catastrophic Statement O&M - $$ Region
8 South of Airport system failure UIC permit Sunk - <$>
Financial impact - major capital Rezoning

expenditure

Community Plan
revision
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Table 2-(cont.) Wastewater Treatment Concept Alternatives Summary

Core Wastewater Tr_eaftment Alternative Alternative Effluent Disposal Water Recyc_ling Site Options Community Impacts Per mit Requir ements Cost Service
Description Rank Opportunities I mpacts Area
R-1 effluent Groundwater recharge South of Airport Extension of Kanaha Beach Park Environmental |mpact Capital - $421.3M Central Maui
Brackish Onsite WWREF irrigation South of Kuihelani Reduced potential for catastrophic Statement O&M - $$% Maalaea
groundwater Highway system failure UIC Permit (Potential) Sunk - <$> North Kihei
5 recharge Adjacent to Puunene Sugar Financial impact - major capital Rezoning
, Redundant effluent Mill expenditure Community Plan
Construct 2 New WWRF's disposal required Old Puunene Airport Requires large land area Revision
Construct new Central Maui
WWRF for future wastewaier flows R-1 effluent Onsite WWREF irrigation South of Airport Extension of Kanaha Beach Park Environmental Impact Capital - $475.1M Central Maui
Relocate Wailuku/K ahului WWRF Water Recycling Agriculture irrigation South of Kuihelani Reduced potential for catastrophic Statement O&M - $$3$ Maalaea
- . . Redundant effluent Industrial reuse Highway system failure UIC Permit (Potential) Sunk - <$> North Kihei
stg?:se out existing WailukwKahului 6 disposal required Open spaceirrigation Adjacent to Puunene Sugar Financial impact - major capital Rezoning
Golf courseirrigation Mill expenditure Community Plan
Construct tsunami proof WWPS at Old Puunene Airport Requireslargeland area Revision
existing WWRF Keopulani Regional Park
Install major wastewater collection
system upgrades R-2 effluent Groundwater recharge South of Airport Extension of Kanaha Beach Park Environmental |mpact Capita - $416.8M Central Maui
Injection wells Onsite WWRF irrigation South of Kuihelani Reduced potential for catastrophic Statement O&M - $$% Maalaea
Requires effluent Highway system failure UIC Permit Sunk - <$> North Kihei
10 filters Adjacent to Puunene Sugar Financial impact - major capital Rezoning
Mill expenditure Community Plan
Old Puunene Airport Revision
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Table 3 contains summary of planning level cost estimate ranges for the
aternatives, based onthe core wastewater treatment concepts, are presented below. The
high end cost of each aternative is driven by the deep ocean outfall, brackish
groundwater recharge, and water recycling effluent disposal methods.

Table 3
Planning Level Cost Estimates
CoreWastewater Treatment Capital Cost Estimate Range
Alternative (Million Dallar 5)*

Expand Existing WWRF

Expand existing Wailuku/K ahului WWRF for
future capacity and fortify facility for tsunami and
shoreline erosion

$30- $105

Construct Regional WWRE
Construct new Central Maui WWRF and phase $350 - $470
out Wailuku/Kahului WWREF and construct

tsunami proof WWPS at existing WWREF site

Construct 2 New WWRF’s

Construct new Central Maui WWRF for future
wastewater flows, relocate Wailuku/Kahului $420 - $475
WWRF, phase out Wailuku/K ahului WWRF and
construct tsunami proof WWPS at existing
WWREF site

* 2005 Dollars

The single family customers user fee impact of these alternatives range from a
low of $87.82 per billing cycle to a high of $198.26 per billing cycle. The rate impact
implementation date varies based on the respective aternative planned start date. A
summary of the user fee impacts and start dates are presented in Table 4. The base user
fee per billing cycle assuming status quo is $76.82 for 2008, $81.50 for 2010 and $99.12
for 2020. It should be noted that the County would float GO bonds for Alternative 1 and
Revenue Bonds for all other aternatives because of County GO bond celling limitations.
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Table4
Estimated User Fees

Alternative

Alternative Description

Proposed User Fee/Y ear

Expand the existing Wailuku/Kahului
WWRF and fortify facility to protect against
tsunamis and shoreline erosion. Injection
wells for disposal.

$87.82/2009

Construct a new Central Maui WWREF to
treat existing and future wastewater flows.

Phase out existing Wailuku/Kahului WWRF.

Brackish groundwater recharge for disposal.

$165.06/2020

Construct a new Central Maui WWREF to
treat existing and future wastewater flows.

Phase out existing Wailuku/Kahului WWREF.

Water recycling for disposal.

$179/2020

Construct a new Central Maui WWREF to
treat existing and future wastewater flows.

Phase out existing Wailuku/Kahului WWRF.

Injection wells for disposal.

$163.06/2020

Construct a new Central Maui WWRF to
meet future wastewater trestment demands
and relocate the existing Wailuku/K ahul ui
WWRF away from tsunami and shoreline
erosion zones. Brackish groundwater
recharge for disposal.

$181.88/2020

Construct a new Central Maui WWREF to
meet future wastewater treatment demands
and relocate the existing Wailuku/K ahul ui
WWRF away from tsunami and shoreline
erosion zones. Water recycling for disposal.

$198.26/2020

Expand the existing Wailuku/Kahul ui
WWRF and fortify facility to protect against
tsunamis and shoreline erosion. Brackish
groundwater recharge for disposal.

$103.86/2010

Construct a new Central Maui WWREF to
treat existing and future wastewater flows.

Phase out existing Wailuku/Kahului WWREF-.

Ocean outfall for disposal.

$195.22/2020
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Alternative Alternative Description Proposed User Fee/Y ear

Expand the existing Wailuku/Kahul ui
WWRF and fortify facility to protect against
tsunamis and shoreline erosion. Ocean
outfall for disposal.

Construct a new Central Maui WWREF to
meet future wastewater treatment needs and
10 relocate the existing Wailuku/K ahului $181.88/2020
WWRF away from tsunami and shoreline
erosion zones. Injection wells for disposal.

Expand the existing Wailuku/Kahul ui
WWREF and fortify facility to protect against

14 tsunamis and shoreline erosion. Water $103.86/2010

recycling for disposal.

$108.58/2010

Shoreline Evaluation

A critical constraint associated with the alternatives analysis is that many of the
County’s beaches are eroding, including the shoreline fronting the Wailuku/Kahului
WWRF. There are concerns regarding the current erosiona trends on the existing and
any future plant expansions.

The recommended methods to provide protection to the WWRF site include
beach nourishment and construction of revetment. Preliminary aternatives described in
this study include;

beach nourishment with compatible sand material

beach nourishment with retention structures

continuing the revetment along the property

a combination of arevetment extension and beach nourishment.

Evauation of the aternatives indicates the preferred alternative is the buried
revetment. This alternative provides a last line of defense against severe storms and
tsunamis and also provides a recreational beach area, which is more amenable to the
general public and regulatory agencies. A long-term commitment must be made to
ensure future funding for maintenance of the beach fill.

Structural Evaluation

The following buildings/structures were analyzed for overall stability against
overturning, diding, flotation, undermining of foundation due to scour, and structural
adequacy of the exterior member(s) to resist tsunami wave force:
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The 30-ft Diameter Sludge Holding Tank

Operations Building with Elevated Centrifuge Platform

Effluent Meter Box, Effluent Filters and Chlorine Contact Tanks
Secondary Clarifiers, Aeration Basins and Aerobic Digester
Headworks Building

Analysis of these structures was based on the overall stability of the buildings
and structural integrity of the individual exterior members facing the ocean, due to
scouring, and buoyant, hydrostatic, drag and impact forces, from the 100-year tsunami
wave force of height measuring 20.1 feet from the MSL. All other treatment facility
structures within the WWRF have been designed and constructed with tsunami concerns
having been addressed or have been deemed to be non-essential facilities.

Analysis revealed that, in general, the deficiencies due to lack of embedment of
the structure foundation would result in the undermining of the foundation from
scouring action at Operations Building housing the elevated Centrifuge Platform, and
Headworks Building. Operations Building and Sludge Holding Tank (if not filled)
would be deficient in resisting diding at the base. Individual structural concrete
members, at the exterior of the structures consisting of Effluent Meter Box, Filter and
Chlorine Contact Tanks, and Headworks Building, as well as meta members of
Operations Building and Headworks Building, were found to be deficient.

Recommended corrective measures to address these deficiencies for the
evaluated structures included:

Sludge Holding Tank: Increase the thickness of the tank wall to provide
additional weight to resist diding.

Operations Building with Elevated Centrifuge Platform: Because meta
buildings cannot withstand the forces of tsunami, total reconstruction is the
only adternative. If loss of superstructure is operationally tolerable,
construction of deep perimeter curb wall to protect the existing building
foundation from scour, and concrete guardrail around the platform to protect
the equipment from debris, may be considered.

Various Treatment Tanks and Effluent Metered Structure: Exterior wall of
some of the tanks must be thickened to provide additional strength against
tsunami force and the existing wall foundation must be extended deeper to
resist scour action of the tsunami wave.

Headworks Building: Extensive modifications must be provided to correct
deficiencies against diding, undermining of the foundation and member
strength. Providing additional fill above the existing grade and construction
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VI.

of drilled piersto resist diding, and strengthening of concrete columns, walls
and elevated dlab, as well as strengthening the Headworks Building
superstructure is recommended.

Regulatory Assessment

A general overview of State and County plans, policies, land use controls, and
environmental laws was performed to determine what will need to be considered in the
evaluation of future wastewater treatment aternatives. Since the scope and location of
wastewater treatment alternatives are not specific at this time, this report describes
governmental requirements in a general land use context. This report is limited to the
applicability of governmental permitting requirements and does not include cost of
permitting, land acquisition or operations.

The following regulatory requirements would generally assess the alternatives
considered by this study. Depending on the complexity of the project, permit processing
may range from ten months to two years. Land use entitlements may range from as little
as twelve months to more than two years.

State Land Use District
General Plan
Community Plan
Zoning
Special Management Area (SMA)
Shoreline Setback
Chapter 343, Hawaii Revised Statutes
Related Studies and Reports
Depending on the extent of the proposed action and project location, the
following studies may be required to complete the applicable permit
applications (i.e., SMA, SSV, Environmental Assessments).
Archaeological Inventory Survey;
Cultural Assessment Report;
Coastal Engineering Assessment;
Water Quality Assessment;
Flora/lFauna Study;
Traffic Assessment;

O O 0O o o o o

Engineering Report (public facilities and services);
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o Drainage Report;
0 Noise and Air Quality Studies; and
0 Community Outreach Report.

Other Governmental Approva §Requirements

Other government approvals/requirements that may have specific permitting
requirements would include:

Maui County Codes, Chapter 19.62 Flood Hazard Areas
Grading Permit

Building Permit

Electrical Permit

Plumbing Permit

Environmental Protection Agency (EPA)

U.S. Fish and Wildlife Service

Department of Health (DOH)

Army Corps of Engineers

O O O O O o o o o

VIl. Financing

The financia impact of the recommended system upgrades on the users and how
the resulting financial obligations will be met is an important element of this study. The
purpose of this section is to provide a summary of current County financial options and
financing mechanisms for its wastewater system, to summarize and evaluate alternative
financing programs that the County currently does not utilize, and to provide some
pertinent preliminary recommendations. Currently, the primary sources of revenues for
the County’ s wastewater system are sewer user fees and sewer assessments.

Summary of Utility Funding Trends

Nationwide, funding for sewer operations, maintenance and capital projects
come from the following sources:

0 Sewer Rates & Charges. Sewer rates and charges to users of the system
are the largest sources of revenues. Generdly, there is a base rate, plus a
volume charge.
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o

Systems Development Charge (SDC): An SDC isacharge to developers
and is intended to reflect the increased capital costs incurred by a utility
as a result of a development. The County’s Sewer Assessments would
fall into this category. The City and County of Honolulu’s SDC is called
System Facilities Charges.

Local Improvement District (LID) Assessments. LIDs are specia
assessments levied on property owners for neighborhood public facilities
and services, with each property assessed a portion of total project cost.
Typical improvements made through the LD process are streets, water
lines, sewer lines, sidewalks, and traffic signals.

Grants: The Community Development Block Grant (CDBG),
administered by the U.S. Department of Housing and Urban
Development (HUD), provides approximately $2 million annualy to
County of Maui to distribute to private non-profit entities, government
agencies and community-based organizations. Eligible activities include,
but are not limited to, real property acquisition, public facilities and
improvements, etc.

The Rural Economic and Community Development Administration
(RECD) provides direct loans or loan guarantees to develop water and
wastewater system, including storm drainage, in rural areas and to cities
and towns with a population of 10,000 or less. RECD aso provides
grants whose purpose is to reduce water and waste disposal costs to a
reasonable level for users of the system.

Miscellaneous: In some communities where growth is exploding and local
government cannot undertake public projects quickly enough, it may enter
into an agreement with a developer to pay for infrastructure improvements,
with the developers being reimbursed later from Systems Development
Charges.

Summary of Utility Financing Mechanisms

A variety of financing mechanisms are used nationwide to finarce utility
projects. These include:

O O O O

Sewer revenue bonds

State Revolving Fund (SRF) loans

Tax-backed bonds (general obligation, limited tax obligations, etc.)
Loans through various state loan programs
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Nationwide, the most prevalent form of sewer system fnancing is sewer
revenue bonds, followed by SRF loans. Other potential financing
mechanisms include:

©O O o o o

Tax Increment Financing
Certificates of Participation
Municipal Lease Financings
Privatization

Variable Rate Debt

County Financing Mechanism Options

SRF Loans

The County is €eligible to participate in the SRF Program. As of June 30,
2004, the County has $31.1 million in outstanding SRF loans, which bear
interest at 3.34% to 3.60%.

o

General Obligation Bonds: General obligation bonds are secured by a
pledge of taxes and the full faith and credit of the County. The County
may issue genera obligation debt without a vote of the people. The State
Congtitution limits the amount of general obligation debt a government
entity may issue to 15% of its total assessed valuation. The debt
limitation for the County is $2.98 billion. As of June 30, 2004, the
County’s outstanding general obligation debt represents only 8% of its
debt limitation.

Revenue Bonds: The County has the option to issue sewer revenue bonds
to fund its sewer improvements. The County debt has traditionaly
consisted of general obligation bonds or SRF loans. However, the
County is considering issuing revenue bonds to fund capital projects of
the Department of Water Supply.

Other:  The other types of financing mechanism such as leases,
certificates of participation, tax increment financings, privatization, and
variable-rate debt al require further legal and financial analysis to
determine whether the County can legally enter into those arrangements,
the financial costs, the advantages and disadvantages of such
arrangements.

Preliminary Recommendations

The County’s success in implementing its wastewater capital plan is
dependent upon its ability to generate sufficient cash flow from the operation
of its sewer system to pay future debt service.
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Because SRF loans represent the lowest-cost of funds, SRF loans should be
the first financing mechanism that the County uses. In the absence of SRF
loans, general obligation bonds would be the second best option for the
County, as they represent the next lowest-cost of funds after SRF loans, and
do not require a debt service reserve fund, debt service coverage, or other
restrictive covenants. |f sewer system capital needs require more than $150
million in debt, the County should engage in conversations with rating
agencies to determine whether such a debt load would negatively affect the
County’s general obligation bond ratings, and whether a revenue bond
program would be preferable.

Given that the wastewater capital program could exceed $100 million under
certain aternatives, a forma financiad plan should be undertaken. This plan
should result in a multi-year financia forecast and cash flow projection, which
would project revenues, operating expenses, capital needs, debt service and
reserves. While there is no requirement that the County calculate debt service
coverage so long as there are no revenue bonds issued, it may consider doing so
for planning purposes. The plan would identify the funding and financing
sources for capital improvements, including a phasing plan. The plan would
aso review the specific proposed capital projects to identify whether certain
projects would be eligible for grant funding. In addition, the plan would review
the applicability of non-traditional financing mechanisms to the County’s
Stuation.

Such a plan would help the County to spread capital costs over time
providing for reasonable increases in user rates and equity among current and
future ratepayers, and across user classes.

VIIlI. Wastewater Alternative Recommendation
Remaining WWRF Treatment Capacity

Based on information presented on Figure 2, Central Maui Region
Wastewater Treatment Capacity Demand Forecast, the demand for additional
wastewater capacity would be triggered in 2029 when the existing WWRF
reaches its design capacity. Corresponding triggering dates to initiate a
Facility Plan and the Design, based on Department of Health Regulatory
Requirements, are as follows:

Facility Plan: YR 2008
Design: YR 2017
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Although the need for new wastewater capacity is 25 years into the future,
the need for an expanded study of selected treatment alternatives in the near
future is two-fold. First, the County needs to have a long-range plan that
helps anticipate and prepare for mgjor wastewater improvements. Given the
County’s financial constraints, this lead-time allows the County to fully
explore financial opportunities and position itself to pursue the most viable
financial options. Second, this study identified related aternatives to
mitigate tsunami and shoreline erosion impacts at the existing
Wailuku/Kahului WWRF. Because the tsunami potential is unpredictable
and shoreline erosion is ongoing, it is incumbent on the County to begin to
pursue related mitigation in the immediate future.

Recommendations

The twenty-one new capacity treatment alternatives that were developed for
consideration as a part of this study, represent the various combination of
core wastewater treatment facility concepts and direct/indirect effluent
disposal options. In addition a No Build/Do Nothing alternative was also
considered. A ranking process utilizing the Pair wise comparison approach
was used to prioritize the alternatives and identify those recommended for
further consideration. Based on the results of this ranking, these top 11
alternatives were selected for further evaluation. These top 11 aternatives
represent viable treatment alternatives that would fulfill the objectives of the
Maui County General Plan and the Wailuku-Kahului Community Plan, while
meeting the County’s treatment needs, but would result in varying
implementation costs. It should be noted that if the alternative that maintains
the existing Wailuku/Kahului WWREF in its current location is selected, an
amendment to the Wailuku-Kahului Community Plan would be required to
revise item 4 of the Implementing Actions section as it related to Liquid and
Solid Waste.

The existing Wailuku/Kahului WWRF has been in operation since the 1970's
with the County investing funds in two major expansion and upgrade projects
to provide additional treatment capacity, enhance the facility operational
reliability, and provide protection from a maor tsunami. The upgrade
completed in 2004 increased the facility reliability by relocating the aeration
blowers, main electrical components and standby generator into a new
structure that is above the 100 year tsunami level. In addition, an additional
aeration basin was constructed including modifications to the existing
aeration basins to provide the facility with a firm rated capacity of 7.9 mgd.
The firm rated capacity of 7.9 mgd provides the Central Maui region with
adequate wastewater treatment capacity through 2029.

With the primary study objective having been met with the updating of the
Central Maui wastewater allocation process and the 2004 facility upgrade,
the secondary objective of mitigating impacts from a tsunami and armoring
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the shoreline remains unresolved and becomes the new primary study
objective.

It is recommended that the County move forward with the following plan.

o Implement Alternative 1 with the primary project objective to protect the
County’s major financial investment in the Wailuku/Kahului WWRF by
mitigating the tsunami impact risk and armoring the shoreline fronting
the facility. The added community benefit achieved by the armoring of
the shoreline is the additional beach park space for the community.

o Continue the Wastewater Reclamation Division proactive program to
reduce I/1 into the wastewater collection system through collection
system rehabilitation and community outreach.

0 Continue the Wastewater Reclamation Division partnership with the
County Board of Water Supply to implement a comprehensive water
conservation program to reduce potable water consumption and
wastewater discharge.

The Implementation of Alternative 1 would greatly minimize the risk of
losing the processing capacity of the WWRF after a magjor tsunami. The
proposed WWRF tsunami protection improvements will protect the unit
processes from a rising tsunami and alleviate inundating the tankage and
supportive inplant utilities. With these improvements, the startup of the
WWREF could occur soon after atsunami event.

Alternative 1 has the least financial impact on the community and wastewater
rate payers. The study concluded that the project would result in a capital
cost of $29.9 million. The two-month billing cycle increase would be
approximately $18.72/two month billing cycle increase in sewer user fees,
which would be a 27% increase. These projections would begin in FY 2009,
based on a base year of FY 2006.
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INTRODUCTION

Background

The County of Maui, in order to meet its wastewater needs for the Central Maui
Region, will need to make decisions that will dictate their future direction. These
decisions will determine how the County will meet its wastewater treatment and disposal
needs for this region for the next 20 to 30 years. Central to these decisions is the future
of the Wailuku/Kahului Wastewater Reclamation Facility (WWRF).

Primary concerns, which the County of Maui faces at its existing
Wailuku/Kahului WWREF, are in three primary areas:

1 Remaining capacity at the facility:  Available wastewater capacity at the
existing Wailuku/Kahului WWREF is approaching its design limits, this based on the
County’s wastewater allocation record. Based on information presented in this study,
however, the demand for additional wastewater capacity would be triggered in 2029
when Wailuku/Kahului reaches its design capacity, this based on updated flow projection
data

2. Shoreline erosion at the facility: The  shoreline  fronting  the
Wailuku/Kahului WWREF is constantly being eroded by storm and tidal activity. There
are concerns regarding the current erosional trends on the existing facility and any future
facility expansions.

3. The potential impact of atsunami on the facility:  In  September 1991,
Edward K. Noda & Associates prepared a study entitled, “Tsunami Flood Impact
Analysis, County of Maui Wastewater Facilities, Wailuku-Kahului, Maui, Hawaii”. This
study describes the potential tsunami threat as a “non-bore” type, likened to a rapidly
rising tide, with water levels rising to a water surface elevation of approximately 21 feet.

These concerns have combined to cause the County of Maui to undertake this
study to identify treatment and disposal alternatives for the future. As a part of this
project, all combinations of treatment and disposal alternatives will be considered and
evaluated.

Previous studies undertaken by the County of Maui dealing with this subject
matter includes:

“Kahului Wastewater Treatment Facility Expansion Study”, by Brown and
Cadwell, dated August 1989.

“Wailuku-Kahului Water Reuse Feasibility Study”, by Brown and Caldwell,
dated June 1991.
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“Evaluation of Expansion of WailukuKahului and Kihel Wastewater
Reclamation Facilities’, by Austin, Tsutsumi & Associates, Inc., dated
September 1991.

“Wailuku/Kahului Sewer Master Plan”, by Brown and Caldwell, dated July
1993.

“Central Maui Wastewater Reclamation Facility Site”, by Brown and
Caldwell, dated July 1995.

Objectives

The objective of this study is to identify and develop a comprehensive list of
conceptual treatment and disposal aternatives that will meet the future wastewater
infrastructure requirements for the Central Maui Region. This comprehensive list was
then filtered down to approximately 10 alternatives using an evaluation matrix and
weighting factors. In developing this wastewater master plan, understanding the
community’s concerns will plays a major role in concept development. The project scope
of work, therefore, was organized to address several primary objectives. These primary
objectives included:

Assure Community Participation: A key component of the study was
community participation. The project team wanted to ensure that community
principles and values would shape and aid in the selection of the alternatives.
For this reason, a Core Working Group was established, with a series of
meetings being held to educate the members and develop these principles and
values.

Establish Capacity of Existing Wastewater Infrastructure: The capacity of the
existing wastewater infrastructure is an important element of the alternatives
development as it serves as the foundation for decision making and scheduling
of future infrastructure improvements.

Determine Effluent Disposal and Biosolids Disposal Options: The disposal or
reuse of effluent and biosolids are critical elements in assessing facility
location and unit process requirements. The information derived from this
task was used in developing and selecting aternatives.

Define Shoreline Issues: Assess the current and future shoreline erosion
trends, and apply this critical information in the development of appropriate
alternatives to address the wastewater management needs.
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Define Existing Wastewater Reclamation Facility Structural Issues: Assess
the structural stability of those buildings / process areas within the existing
facility to withstand the impact of a tsunami. This study dealt only with those
components that have not been evaluated in the past.

Develop Alternatives: Idertify and develop conceptual alternatives for
meeting the future wastewater infrastructure requirements for the Centra
Maui regions based on the program values established by the Community and
County.

Initiate a Public Outreach Program: The role of the public outreach program,
being a part of this study, initiated the process of raising awareness of the key
issues associated with the study’s purpose and need. This process laid the
foundation for more intensive public information efforts once the Core
Working Group completed their work. The general public should have the
opportunity to develop a basic understanding of why it isimportant to create a
wastewater reclamation study.

Develop Financial Planning Alternatives: The team developed financia
aternatives. This entailed evaluating and summarizing alternative financing
programs coupled with an examination of the County’s current financia
options and financing mechanisms.

[Il.  Report Organization
The report is organized into the following topics of discussion:

Core Working Group: A key component of this study was the inclusion of
community participation. The objective was to ensure that community
principles and values would shape and influence the development of the
wastewater capacity demand alternatives.

Wastewater Capacity Demand Alternatives: The primary objective of this
section is to establish an approach that identifies aternatives to meet the
wastewater demands for the Central Maui Region as this area devel ops.

Regulatory Assessment Report: A component of this study involved a genera
overview of State and County plans, policies, land use controls and
environmental laws, which will need to be considered in the evaluation of
future wastewater treatment alternatives.

Financial Plan. A final key component of this study is the determination of
the financia impacts of the recommended system upgrades on the users and
how the resulting financial obligations will be met.
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Appendices A, B, C, D, E and F consists of the following supporting topics:

A.

B.

Core Working Group Meeting Minutes

Technicad Memorandum Central Maui Wastewater |nfrastructure
Capacity Assessment

Technical Memorandum Central Maui Wastewater Effluent Disposal
Options

Central Maui Wastewater Reclamation Facility Wastewater Capacity
Demand Alternatives

Central Maui Wastewater Reclamation Facility Shoreline Evaluation
Report

Tsunami Study at the Central Maui Wastewater Reclamation Facility
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CORE WORKING GROUP

Purpose and Framework

A key component for this study was community participation. The project team
wanted to ensure that community principles and values would shape and evauate the
aternatives. It was recognized that community values play a mgor role in future actions
related to the wastewater system. In addition to meeting existing and future community
wastewater needs, any future action will have implications related to community financial
impacts (taxes and allocation of County resources), environmental impacts and other
ramifications.

To ensure meaningful and broad-based participation, the project team convened a
project Core Working Group, hereafter referred to as CWG. The CWG is adiverse group
of community members who collectively reflect a broad cross section of community
values. Its members have interest in wastewater reclamation and related facilities, as well
as strong networks with people of like vaues. The CWG includes people who are
involved in:

the environment,

devel opment,

agriculture,

public utilities,

finance and business, and

water reclamation.

Complementing the community CWG members were resource members. These

included public officials who have information or may be affected by the wastewater
syssem. Their areas of expertise included County administration, legal matters, the

environment, and land ownership and management. The following table listss CWG
community and resource members:

Community Members

Dade Bonar Maui Coastal Land Trust

Grant Chun Alexander & Baldwin

Lani Correa Maui Hotel Association
Lucienne deNaie Sierra Club

Steve Holaday Hawaiian Commercial & Sugar
Charles Jencks Maui Contractors Association
Martin Kirk Hawaii Kiteboarding Association

Clyde Kono Bank of Hawalii
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Warren McCord Maui Outdoor Circle
Judith Michaels Maui Tomorrow
Jay Nakamura Stanford Carr Devel opments
Mitchell Nishimoto First Hawaiian Bank
Leiane Paci Maui Lani Partners
Jan Roberson Surfrider Foundation
Ed Reinhardt Maui Electric Company
George Rixey Kihei Community Association
Glenn Shepherd Maui Tomorrow (aternate: Sean Lester)
Lynne Woods Maui Chamber of Commerce
Resour ces
Dave Taylor County of Maui Office of Managing Director
Traci Fujita Villarosa County of Maui Dept. of Corporation Counsel
Jackie Takakura County of Maui Dept. of Water Supply
Rob Parsons County of Maui Environmental Coordinator

Richelle Kawasaki

County of Maui Office of Council Services Legidative
Attorney

Ellen Pelissero

County of Maui Office of the Mayor

John Summers

County of Maui Planning Degpt.

Zoe Norcross

Sea Grant Coastal Processes Extension Agent, Maui
County

Vanessa Medeiros

State Dept. of Hawaiian Home Lands

Jason Koga

State Dept. of Land and Natural Resources

Approach in Working with the Core Working Group

Core Working Group

The CWG met actively over a 13-month period. The meetings were designed to
help CWG members understand the project, explore options, advise the project team on
the criteria, and review dternatives. The following summarizes the sequence of

meetings:
Meeting 1: &) Learn about the project, identify tasks and schedule,
b) set framework for guiding principles and scenario planning.
Meeting2: @ Develop guiding principles,

b) identify preliminary scenarios,

c) brainstorm aternatives.
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Mesting 3:

Meeting 4:

Meeting 5:

Mesting 6:

Mesting 7:

a) Finalize guiding principles,

b) refine scenario aternatives,

c) develop criteriafor evaluating alternatives,

d) review study topics.

a) Rank criteriafor evaluation matrix of alternatives,
b) finalize alternatives,

C) review status of project studies.

a) Review and comment on preliminary ranking of aternatives
based on CWG criteria,

b) review status of project studies.

a) Review of and comment on results of alternatives evaluation,
including short list of alternatives,

b) review of findings of project studies.

Review of draft report.

After each meeting, CWG members were asked to complete an assignment in
preparation for the next meeting.

Appendix A contains meeting summaries of each meeting. These summaries
were distributed to all CWG community and resource members.

Guiding Principles

The CWG developed guiding principles that served as fundamental statements of
community values that guide discussions and actions on this project. These principles
evolved over two meetings and are as follows:

Future needs

The Centra Maui Wastewater Master Plan will provide a long-term vision for
accommodating future capacity needs.

Ecosystem

The Centra Maui Wastewater Master Plan will promote measures that are the
least disruptive to our ecosystem while meeting our wastewater needs.
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Reclaimed water
Because reclaimed water is a valuable commodity, the Central Maui Wastewater
Master Plan should encourage the highest use of reclaimed water. The Plan
should explore ways to optimize system requirements and consider the
infrastructure and costs / benefits of reclaimed water.

Technological advances
The Central Maui Wastewater Master Plan should anticipate expansion and future
technology advancesin the siting and design of new facilities.

Cost analysis
The Central Maui Wastewater Master Plan will clearly delineate and integrate the
identification of costs and benefits.

Weighing long- and short-term benefits and impacts.
Regardless of their time frame, benefits and impacts should be given equal
consideration in evaluating aternatives. The information in this process should
be sufficient and accurate.

Ste-selection for new facilities
Site selection for new facilities should be conducted in a thorough and consistent
fast-tracked process that includes public input.

New sites
New sites should be environmentally safe where reclaimed water can be
efficiently transmitted for irrigation. We should also explore the possibilities of
smaller sites in growing communities rather than a big facility to accommodate a
large population.

Scenario Building: A Tool to Explore Alternatives

To help the CWG explore a wide range of options within the context of
community values, we used scenario planning, a tool often used by corporations ard
communities to think through possible futures. The process of scenario development
engages our imagination while studying actual impacts and analysis. It includes both a
narrative product (a story that stretches the imagination), and numbers (information that
provides discipline for evaluation and assessment).

Scenario planning is a combination of visioning and strategic planning. A good
scenario is one that:

Provokes debate
Covers abroad range of alternatives

Challenges conventional wisdom and hel ps people think out of the box
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s memorable

Is relevant to the audience

Four scenarios were used in this project. The scenarios were developed
independent of each other and were intended to reflect ideal scenarios in the year 2020.
For each scenario, the CWG and project team identified benchmarks for success and
possible strategies to achieve success. Participants then suggested activities and options
to carry out the strategies. The four scenarios are presented below:

Maximum Water Reclamation

Benchmark for Success. By 2020, reclaimed water is commonly used to
irrigate the landscaping of public and private property, as well as in
agriculture. Further, the County is actively exploring ways to increase the use
of reclaimed water.

Possible strategies to achieve success: Technology, locations, user incentives,
partnerships, regulations, other

Capacity Management

Benchmark for success: In 2020, the Centra Maui Wastewater Reclamation
System plays a major rolein the settlement patterns and population growth of
Central Maui. It isoperationally capable of expanding capacity as needed, as
well asrestricting capacity to manage growth in certain areas.

Possible strategies to achieve success: Technology, level of change,
partnerships, other

Zero Tolerance for Negative | mpacts

Benchmark for success: In 2020, the Central Maui Wastewater Reclamation
System meets all related Federal, State and County ernvironmental regulations.
Further, the community is strongly encouraged to protect and restore the
environment in matters related to the wastewater system.

Possible strategies to achieve success: Level of change, technology, locations,
operations, user initiatives and incentives, others

Minimum Taxpayer Burden

Benchmark for success: By 2020, the necessary upgrades and improvements
to the Central Maui Wastewater Reclamation System were achieved with only
a 5% increase in sewer fees over the previous 15 years.

Possible strategies to achieve success: Level of change, user incentives, user
fees, partnerships, technology-based efficiencies, others
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To carry out the various strategies within these scenarios, the CWG and the
project team developed severa alternatives that ranged from building a new centralized
facility to building new satellite facilities to expanding the existing plant, as follows:

1 Expand existing Wailuku / Kahului WWREF for future capacity; strengthen
WWREF for tsunami / erosion concerns

2. Maintain existing Wailuku / Kahului WWREF; strengthen WWRF for
tsunami / erosion concerns. Construct satellite WWRFs for future
capacity

3. Maintain existing Wailuku / Kahului WWREF; strengthen WWRF for
tsunami / erosion concerns. Develop smaller individual wastewater
systems for future capacity

4, Construct new Centra Maui WWRF to treat existing and future
wastewater flows. Phase out existing Wailuku / Kahului WWRF

5. Build new WWRF for future flows and relocated existing Wailuku /
Kahului WWRF away from tsunami and erosion zone

These alternatives were expanded by adding optional disposal methods to each
aternative. These disposal methods included:
Deep ocean outfall
Groundwater recharge
Injection wells

Wastewater reclamation

In addition, a no-action aternative was included to ensure that the full range of
aternatives is explored. Further descriptions on these alternatives are provided in
(Table 3 of the Capacity Report, Appendix B).

V. Alternatives Evaluation System

The project team developed an evaluation matrix designed to weigh the
alternatives based on community-based criteria and technical merit. The matrix
essentialy listed alternatives in the vertical column and the criteria were presented in the
horizontal row.

To ensure that the criteria reflected community values, the CWG developed and
weighed each criteria so that criteria were prioritized. “The “pairwise comparison’
method was used to compare criteria to each and rank them accordingly. In this
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comparison, the more valued criteria were given higher points. The following illustrates

the basic approach:
much more important 5
more important than Criteria B 4
If CriteriaA is equal give A the 3
|essimportant following points 2
much less important 1

Through the development and ranking of criteria, the CWG provided the project
team with a way to evaluate alternatives that reflected community values and priorities.
The following lists the CWG evaluation criteria and their related weight.

Evaluation Criteria Weighting Factor

Risk Impact of Operating Failure 4.2
Recovery from Catastrophic Failures 4.1
Provides for a Reliable Facility Operation 4.1
Minimal Odor Impact/Potential 4.0
Tsunami Zone/Flooding Potential 4.0
Facility ability to incorporate new technology 3.9
Plant expandability/L ong term planning 3.9
Cost Impact to Taxpayers 3.8
Minimal Shoreline Erosion Potential 3.8
Ability to expand to meet future capacity needs 3.8
(land resources, compatibility, new technology)

Treatment Facilities New Cost 3.7
Cost Impact to Sewer Rate Payers 3.7
Risk/Impact on Community and other 3.7
facilities/infrastructure

Plant Compliances — Reclamation Potential, 3.7

Storm water regulation, WW Solids Handling,
Composting
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Evaluation Criteria Weighting Factor
Compatibility Factors (Buffer Zone, Traffic) 3.6
Environmental/L ocation Factors (Corrosion 3.6
Potential)

Modular development — equipment/site 3.6
expandability

Wastewater Transmission Cost 35
Effluent Transmission Cost 34
Operations and Maintenance Costs 3.3
Treatment Facilities Sunk Cost 33
Minimal Visua Impact 3.3
Environmental Permit Requirements 31
Partnership with Landowners 3.1
Influent and effluent flow gravity feeds 31
treatment plant/power generators (energy

efficiency)

Minimal Noise Impact 3.0
Land Use Permit Requirements 2.9
Dua water systems — potable/recycle water 2.7

In summary, the weighted criteria can be summarized in four categories, as
follows. The proportional weight of the categories, based on 100 percent, is as follows:

Environment....... 47% (13 Criteria)
Cost:.vveeeiecn 25% (7 Criteria)
Recycling: .......... 10% (3 Criteria)
Other: .....cccoeee 18% (5 Criteria)
Tota: ..o 100%

Using the weighted criteria, the County Wastewater Reclamation Division ranked
the alternatives that were developed in conjunction with the CWG. The fina ranking of
alternatives based on these criteria is presented in Table 4 of the Capacity Report,
Appendix B.
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WASTEWATER CAPACITY DEMAND ALTERNATIVES

Background

The primary objective of this study is to establish an approach that identifies
alternatives to meet the wastewater demands for the Central Maui Region as the region
develops. The County’s wastewater alocation records indicate that the existing
Wailuku/Kahului WWRF will reach its design capacity within 10 years based on the
current rate of economic growth.

An exercise was undertaken to confirm the County of Maui’'s wastewater
allocation records based on recorded Wailuku/Kahului WWRF flows. The results
indicate that a more realistic Central Maui Region wastewater treatment capacity demand
forecast is as shown in Figure 21. Using the forecast presented in Figure 21, the
demand for additional wastewater capacity would be triggered in 2029 when
Wailuku/Kahului reaches its design capacity.

Although new wastewater capacity demand is 25 years into the future there is
value in presenting the selected treatment alternatives. An important secondary objective
of this study is to identify related alternatives to mitigate tsunami and shoreline erosion
impacts at the existing Wailuku/Kahului WWRF.

In establishing a methodology for meeting future wastewater capacity demands
two options were considered; new capacity and demand-side management (water
conservation and reduction of wastewater system infiltration and inflow). Twenty-one
new capacity treatment alternatives, detailed in Appendix B, were considered for meeting
Central Maui’ s future wastewater capacity demands.

The County team, Community Core Working Group and consultant team
identified aternatives that met evaluation criteria and community values established in
separate exercises. Five core wastewater treatment facility concepts were selected as the
basis for aternatives with multiple effluent disposal options. The five core wastewater
treatment facility concepts selected were:

Expand the existing Wailuku/Kahului WWRF and fortify facility to protect
against tsunamis and shoreline erosion.

Maintain the existing Wailuku/Kahului WWREF at its current capacity; fortify
facility to protect against tsunamis and shoreline erosion and construct
satellite WWRF(s) to meet future wastewater capacity demands.

Maintain the existing Wailuku/Kahului WWREF at its current capacity, fortify
facility to protect against tsunamis and shoreline erosion and require new
development to install individual wastewater systems.
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Construct a new Central Maui WWREF to treat existing and future wastewater
flows. Phase out existing Wailuku/Kahului WWREF.

Construct a new Central Maui WWRF to meet future wastewater treatment
demands and relocate the existing Wailuku/Kahului WWRF away from
tsunami and shoreline erosion impacts.

Direct and indirect effluent disposal options were selected for consideration and
included:

Injection wells

Deep ocean outfalls

Brackish groundwater recharge
Water recycling

The indirect disposal options of brackish groundwater recharge and water recycling
require redundant disposal systems as mandated by DOH regulations.

A ranking process utilizing the pair-wise comparison approach was used to rank
the aternatives and identify the recommended alternatives for further consideration. The
21 dternatives were ranked by the County team against a 1, 3, 5 rating factor and the
criteria weight derived from the pair-wise comparison. Based on the results of the
ranking the top 10 alternatives were selected for further evaluation. Appendix B,
Capacity Report outlines the process used to identify the 10 ranked alternatives. The
selected dternatives arelisted in Table 2-1.

The County team requested incluson of Alternative 14, Expand existing
Wailukw/Kahului WWRF for future capacity;, strengthen WMWRF for tsunami/erosion
concerns, water recycling for effluent disposal, to assess its viability compared to the top
ten aternatives. The No Build/Do Nothing alternative was also considered and ranked
last of the 21 alternatives.

In addition to the new capacity aternatives, three water and wastewater demand
management alternatives were considered as a means to provide additional wastewater
system capacity through managing potable water usage or reducing Infiltration/Inflow
(I/1) into the wastewater system. These alternatives, which have been implemented by
the county to some extent, include:

Initiate a water conservation program
Replace existing high- use water fixtures (toilets, showerheads)
Expand the existing an 1/l reduction program
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Figure 2-1. Central Maui Region
Wastewater Treatment Capacity Demand Forecast
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Table 2-1. Wastewater Treatment Concept Alter natives

Rank

Alternative

Effluent Disposal Method

Expand the existing Wailuku/Kahului
WWRF and fortify facility to protect against
tsunamis and shoreline erosion

Injection wells

Construct a new Central Maui WWRF to
treat existing and future wastewater flows.

Phase out existing Wailuku/K ahului WWRF.

Brackish groundwater recharge

Construct a new Central Maui WWRF to
treat existing and future wastewater flows.

Phase out existing Wailuku/K ahului WWRF.

Water recycling

Construct a new Central Maui WWRF to
treat existing and future wastewater flows.

Phase out existing Wailuku/Kahului WWRF.

Injection wells

Construct anew Central Maui WWRF to
meet future wastewater treatment demands
and rel ocate the existing Wailuku/Kahului
WWRF away from tsunami and shoreline
erosion zones

Brackish groundwater recharge

Construct anew Central Maui WWRF to
meet future wastewater treatment demands
and relocate the existing Wailuku/K ahului
WWRF away from tsunami ard shoreline
€rosion zones.

Water recycling

Expand the existing Wailuku/K ahului
WWRF and fortify facility to protect against
tsunamis and shoreline erosion.

Brackish groundwater recharge

Construct anew Central Maui WWRF to
treat existing and future wastewater flows.

Phase out existing Wailuku/K ahului WWRF.

Ocean outfall

Expand the existing Wailuku/Kahului
WWRF and fortify facility to protect against
tsunamis and shoreline erosion.

Ocean outfall

10

Construct anew Central Maui WWRF to
meet future wastewater treatment needs and
relocate the existing Wailuku/Kahului
WWRF away from tsunami and shoreline
€rosion zones.

Injection wells

14

Expand the existing Wailuku/Kahului
WWRF and fortify facility to protect against
tsunamis and shoreline erosion

Water recycling
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These alternatives were ranked within 5 points of each other making them all
equal alternatives to consider. These demand management alternatives should be
considered when implementing a selected new capacity aternative. Considered alone,
the cost to implement these aternatives should be comparable or less than the cost of
developing new capacity aternatives. The County has implemented a successful ongoing
program to mitigate the I/l flow factor impacts on the wastewater system capacity and
continue to gain vauable system capacity.

Based on the background, selected alternatives were further developed to provide
the County Administration and County Council with conceptual planning level
information It will be used to assist the decision making process to meet Central Maui’s
future wastewater treatment capacity demands. The two broad options are to either
enhance the reliability of the existing Wailuku/Kahului WWRF from tsunami and
shoreline erosion impacts, or construct new facilities at a new site.

Alternatives Development

The conceptua aternatives were developed with no specific new facility location
or size being established at this point in the process. The information developed will
allow the County decison makers to establish a direction to maintain the existing
Wailuku/Kahului WWREF location, relocate the Wailuku/Kahului WWRF, pursue a new
facility at a new site or a combination thereof.

Each alternative was developed using the following decison making
considerations:

Alternative Description:
Three core wastewater treatment concepts developed in an earlier exercise, serve
as the basis for the top 11 alternatives presented later in this chapter. These
concepts are:

Expand the existing Wailuku/Kahului WWRF

Congtruct regional WWRF. Phase out existing Wailuku/Kahului WWRF.
Construct two new WWRF's. Phase out existing Wailuku/Kahului
WWRF.

Level of treatment will be driven by the selected effluent disposal option.
Secondary trestment will be the minimum treatment level required for ocean
outfall disposal. Tertiary treatment will be required for brackish groundwater
recharge, injection well disposal and water recycling.
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Water Recycling Opportunities:
Water recycling opportunities will be determined by the WWRF(s) location and
level of treatment provided. The WailukuKahului Water Reuse Feasibility Study
dated June 1991 indicates that there is significant potential for water reclamation
and reuse on Maui. Specific reclamation projects near the Wailuku-Kahului
WWRF were developed and evaluated for the study.

The findings from this study will be used as the basis for evauating water
recycling opportunities. An emerging concept not discussed in the 1991 study is
that of the use of a “scaping plant” which consists of a packaged treatment
system capable of delivering DOH approved R-1 level water. These can be
located near a WWPS and a site available for R-1 water. A schematic of a
representative system is shown in Figure 2-2.

Ste Options:
Conceptual WWREF site options considered for this study are located as shown in
Figure 23. Figure 2-3 locates the potential new alternative WWRF sites areas
presented in each aternative and highlights the tsunami/flood zone for the
Wailuku/Kahului region. The potential sites included:

Ke opu olani County Park
South of Kuihelani Highway
Pu’ unene Sugar Mill

South of Kahului Airport
Old Pu’unene Airport

These sites were selected based on proximity to developed lands, adjacent land
uses, potential for water recycling and or brackish groundwater recharge.

Service Area:
The wastewater service area for the aternatives will be defined by the location of
the proposed WWRF's. Depending on location of the WWRF, the communities
in the Wailukw/Kahului and or South Maui Community Plan regions could be
served by the listed site options. The Old Pu’unene Airport site is the only site
that would be viable to provide new wastewater capacity for South Maui
including Maalaea area.

Community Impacts:
The anticipated positive and negative impacts community and financia) were
identified using the community guiding principles established by the Core
Working Group during the alternative evaluation process. Table 2-2 ligts these
community guiding principles as established by the Core Working Group.




Central Maui Wastewater Reclamation Facility Sudy Wastewater Capacity
Demand Alter natives

Permit Requirements:
Each alternative will require both regulatory and land use permits. An assessment
of the various permit requirements was done to identify the potential permits for
the respective aternatives. The most challenging permitting processes would be
those permits required to construct an ocean outfall and to armor the shoreline,
owing to the potential negative impact on the environment.

Cost Impacts:

The most probable planning level costs for capital and O&M to implement,
operate and maintain the respective aternatives were determined. A Class 4
estimate, defined as the “study or feashility” level listed in the Skills and
Knowledge of Cost Engineering, AACE 3" Edition. This estimate level is
appropriate for the preliminary design stages of the project. The expected range
of accuracy of a Class 4 estimate typically is (+) 50 percent to ¢) 20 percent.
With the recent dramatic rise in construction costs due to the high demand,
housing market boom, limited contractors, and low unemployment, a (+) 50
percent increase over the construction cost estimate should be used for budgetary
purposes.

The impact of sunk cost considers the continued beneficial use of the existing
Wailuku/Kahului WWRF.  Abandonment of the existing Wailuku/Kahului
WWRF would negate the benefits of the sunk cost associated with the
Wailukuw/Kahului WWREF.

The capital costs considered for each dternative include the following as
applicable:

Shoreline armoring

Tsunami fortification of existing Wailuku/Kahului WWRF

New WWRF

New wastewater collection system

New wastewater pump station

New recycled water distribution network

Effluent disposal system

Permitting requirements
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Figure 2-2 — Satellite/Scalping WWRF
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Figure2-3. Alternative WWRF Site Areas
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Table 2-2. Community Guiding Principles

Guiding Principles

Definitions

Future needs The Central Maui Wastewater Master Plan will
provide a long-term vison for accommodating
future capacity needs.

Ecosystem The Central Maui Wastewater Master Plan will

promote measures that are the least disruptive to

our ecosystem while meeting our wastewater
needs.

Reclaimed water

Because reclaimed water is a valuable commodity,
the Central Maui Wastewater Master Plan should
encourage the highest use of reclaimed water. The
Plan should explore ways to optimize system
requirements and consider the infrastructure and
costs/benefits of reclaimed water.

Technological advances

The Central Maui Wastewater Master Plan should
anticipate expansion and future technology
advances in the siting and design of new facilities.

Cost analysis

The Central Maui Wastewater Master Plan will
clearly delineate and integrate the identification of
costs and benefits.

Weighing long- and short-term benefits and
impacts

Regardless of their time frame, benefits and
impacts should be given equal consideration in
evaluating aternatives. The information in this
process should be sufficient and accurate.

Site-selection for new facilities

Site selection for new facilities should be
conducted in a thorough and consistent fast-
tracked process that includes public input.

New sites

New sites should be environmentally safe where
reclaimed water can be efficiently transmitted for
irrigation. We should also explore the possibilities
of smaller dites in growing communities rather
than a big facility to accommodate a large
population.

10
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A<$> sunk cost notation in Table 215 means that the alternative does not take
advantage of the existing WWREF infrastructure.

Tables 2-3 through 2-13 present the details of the 11 alternatives. A comparative
summary of the 11 aternatives are presented in Table 2-14. The summary is organized
by the three core wastewater treatment concepts that serve as the basis for the selected
alternatives.

Table 2-15 presents a summary of the most probable planning level cost estimate
for the alternatives capital improvements categorized by the core wastewater treatment
concepts. The high end cost of each aternative is driven by the deep ocean outfall,
brackish groundwater recharge, and water recycling effluent disposal methods.

Table 2-3

Central Maui WWRF Study
Alternative 1 - Planning Level Cost Estimate

Component Assumptions Cost Estimate

Influent WWPS N/A 0
WWRF - Expansion Capacity —N/A

- On site WWREF irrigation 0

- KanahaPark R-2 irrigation
WWRF Tsunami Protection - Fortify to withstand 100 yr $16.1 M
Shoreline Protection - Armor shoreline $9.6 M
Effluent Disposal - Injection wells

) 3M
Effluent quality - R-2 %4

General Assumptions:
1. Existing Wailuku/Kahului WWRF has adequate capacity through 2029.

2. Effluent disposal injection wells will require rehabilitation or replacement to
provide redundant capacity.

3. Replace solids handling/dewatering facility to mitigate 100 year tsunami impact.
4, Replace operations building to mitigate 100 year tsunami impact.
5. Shoreline armoring will require beach replenishment at planned frequency.

6. Recommended upgrades should be planned for completion within 2 years
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Demand Alter natives

Table 2-4

Central Maui WWRF Study
Alternative 2 - Planning Level Cost Estimate

Component Assumptions Cost Estimate
| nfluent WWPS Capacity — 16 mgd $35.9M
Forcemain (FM) - 20 inch $13.7M
Ductile Iron (DI)
2.5 milelong FM
Tsunamiproof
WWRF Construct new CM WWRF $283.2 M
Capacity - 8 mgd
MBR process
Onsite WWREF irrigation
Open space irrigation
Shoreline Protection Armor shoreline $9.6 M
Effluent Disposal Groundwater recharge
70,000 gallons/acre/day
100% redundancy required $11.3M
Effluent quality — R-1
Gravity flow to recharge site
General Assumptions:
1. Phase out existing Wailuku/Kahului WWRF from service.
2. Shoreline armoring will require beach replenishment at planned frequency.
3. Recommended shoreline armoring should be planned for completion within
Syears.
4, Land requirement for groundwater recharge is 113 acres based on a flow of
7.9 mgd.

5. Effluent disposal redundancy based on injection wells.

6. Land cost not included in cost estimate.
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Table2-5

Central Maui WWRF Study
Alternative 3 — Planning Level Cost Estimate

Component Assumptions Cost Estimate
I nfluent WWPS Capacity — 16 mgd $35.9M
Force Main — 20 inch DI $13.7M
2.5 mileslong
Tsunamiproof
WWRF Construct new CM WWRF $283.2M
Capacity — 8 mgd
MBR process
Onsite WWREF irrigation
Agriculture irrigation
Industrial reuse
Open space irrigation
Golf course irrigation
Shoreline Protection Armor shoreline $9.6 M
Effluent Disposal WW collection system upgrade
Effluent quality — R-1
Water recycling
100% redundancy required $53.8 M
$10.1 M
General Assumptions:
1. Phase out existing Wailuku/Kahului WWRF from service.
2. Shoreline armoring will require beach replenishment at planned frequency.
3. Recommended shoreline armoring should be planned for completion within

Syears.

4, Effluent disposal redundancy based on injection wells.
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Table 2-6

Central Maui WWRF Study
Alternative 4 - Planning Level Cost Estimate

Component Assumptions Cost Estimate
Influent WWPS Capacity — 16 mgd $35.9 M
ForceMain — 20 inch DI $13.7M
2.5 mileslong
Tsunamiproof
WWRF Construct new CM WWRF $283.2M
Capacity — 8 mgd
MBR process
Onsite WWREF irrigation
Open space irrigation
Shoreline Protection Armor shoreline $9.6 M
Effluent Disposal Effluent quality — R-2 $10.1 M
Injection wells
General Assumptions:
1 Phase out existing Wailuku/Kahului WWRF from service.
2. Shoreline armoring will require beach replenishment at planned frequency.
3. Recommended shoreline armoring should be planned for completion within

Syears.
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Table 2-7

Central Maui WWRF Study
Alternative 5 - Planning Level Cost Estimate

Component Assumptions Cost Estimate
Influent WWPS Capacity — 14 mgd $31.3 M
ForceMain — 20 inch DI $13.7M
2.5 mileslong
Tsunamiproof
WWRF Construct new CM WWRF $354.1 M
(Capacity — 1 mgd)
Relocate existing WWRF
(Capacity — 7 mgd)
Effluent quality — R-1
MBR process
Onsite WWREF irrigation
Shoreline Protection Armor shoreline $9.6 M
Effluent Disposal WW collection system upgrade
Groundwater recharge
70,000 gallons/acre/day
100% redundancy required $12.6 M
General Assumptions:
1 Phase out existing Wailuku/Kahului WWRF from service.
2. New CM WWREF based on 1 mgd scalping WWRF.
3. Shoreline armoring will require beach replenishment at planned frequency.
4, Recommended shoreline armoring should be planned for completion within
Syears.
5. Land requirement for groundwater recharge is 99 acres based on a flow of 7 mgd.

6. Effluent disposal redundancy based on injection wells.
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Table 2-8

Central Maui WWRF Study
Alternative 6 - Planning Level Cost Estimate

Component Assumptions Cost Estimate
Influent WWPS - Capacity — 14 mgd $31.3M
- ForceMain —20inch DI 2.5 miles $13.7 M
long
- Tsunamiproof
WWRF - Construct new CM WWRF $354.1 M
(Capacity